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MHKP0Cn0PHJtfI03 KPACHOrPyflOH nbHBHUbl OULEMA MELANOPUS 

(COLEOPTERA) 

© H. B. Hcch, C. B. Kpbuiosa, E. B. MopjKHHa, 1 K). H. CoKOJiOBa 

flaHo onncaHHe cTajjHH xcn3HeHHoro UHKJia HOBoro BHjia MHKpocnopnjiHH Unika- 
ryon oulemi sp. n. H3 anHTejiHH cpejtHen khihkh B3pocjibix xcyKOB Oulema melanopus. 
KopoTKo-UHjiHH,apHHecKHe cnopti 3Toro BHjia HMeioT pa3Mepbi 2.7—2.9 xl.2—1.4 mkm 
(H a yjibTpaTOHKHX cpe3ax), o^HHOHHoe Hjipo h nojiapHyio Tpy6xy, ynoxceHHyio 

B 11.5-12.5 BHTKOB B OOTH CJIOH. PejJKO BCTpeHaiOTCH Cnopbl OBaJlbHOH (J)OpMbI c 

MCHbUIHM HHCJIOM BHTKOB nOJIflpHOH Tpy6KH. 


MHKpocnopHjjHH xcyKOB — cpaBHHTeJibHO Majio H3yneHHafl rpynna napa3HTOB. Onn- 

CaHHH HOBbIX BHflOB B OCHOBHOM OXBaTbIBaiOT napa 3 HTOB X 03 HHCTBeHH 0 BaXCHbIX BHflOB - 

jih6o 3HTOMO(J)aroB, jih6o BpejiHTejieH jieca, cejibCKoxo3xncTBeHHbix pacTeHHH hjih 
3anacoB. Mbi oOHapyxcnjin 3apaxceHHe xcyKOB KpacHorpyaon nbXBHijbi Oulema melanopus 
b nepHo.ii MaccoBoro pa3MHoxceHHx nonyjixitHH stoto BpejmTejix b KpacHo^apcxoM Kpae. 
B CTaTbe npHBe^eHbi aaHHbie no CTpoeHHio MHKpocnopHjiHH h no naTOJiornn HHBa3Hpo- 
BaHHblX eio KJieTOK. 


MATEPHAJI H METOJXHKA 

B3pocjibie xcyKH KpacHorpyaon nbXBHitbi 6buin coGpaHbi HaMH Ha noceBax nmeHHUbi 
b Hiojie 1986 r., a TaKxce npHCJiaHbi HaM jieTOM 1987 r. coTpyzmnKOM BcepoccnncKoro 
HHH 6nojiorHnecKOH 3amnTbi pacTeHHH (r. KpacHojtap) B. H. Cmhphobbim. 

yKyKOB BCKpbIBaJIH H OTnpenapOBbIBaJlH HHBa3HpOBaHHyiO MHKpOCnopHflHHMH cpeOTioio 
KHniKy. H3 3apaxceHHoro opraHa jtejiajin cepnio OTnenaTKOB Ha npeziMeTHbix cTexjiax .mix 
H3yneHHH cTajmn b cbctobom MHKpocKone. MajieHbKHe KyconKH 3apaxceHHbix TKaHen 
(J)HKcnpoBajiH b 2.5%-hom rmoTapajibiteniiie Ha KOKajinjiaTHOM 6ycj)epe (pH 7.2) win 
SJieKTpOHHO-MHKpOCKOnHHeCKHX HCCJieflOBaHHH. IloCTC^HKCaUHK) npOH3BO,IIHJIH 1.5%-HbIM 
pacTBopoM neTbipexoKHcn ocmhh, 3aTeM MaTepnaji o6e3BoxcnBajin, npoBO^x nepe3 cepnio 
cnnpTOB B03pacTaiomeH KOHueHTpaunn n aOcojnoTHbin aueTOH n 3ajiHBajin b snoH-apaji- 
OTT. YjibTpaTOHKne cpe3bi, npHTOTOBjieHHbie Ha yjibTpaTOMe Reichert— Young, KOHTpac- 
THpoBajin ypaHHji-aueTaTOM n UHTpaTOM cBHHua, nocjie nero npocMaTpnBajin b sjickt- 
poHHbin MHKpocKon Hitachi 300. IloJiyTOHKHe cpe3bi juix cBeTOBon MHKpocKonnn 
OKpaUIHBaJIH MeTHJieHOBbIM CHHHM no MeTOJIHKe, pa3pa60TaHH0H JIOTHHOBblM (1987). 

PE3YJIbTATbI H HX OECY5KJ1EHHE 

Ha nojiyroHKHX n yjibTpaTOHKHX cpe3ax oOHapyxceHbi cTajtnn no3OTen MeporoHHH, 
cnoporoHHH n cnopw MHKpocnopHflHH, KOTopyio Mbi onncbiBaeM Kax hobwh bhji 
(cm. pncyHOK, 1 , 2; cm. bkji.). 


1 BcepOCCHHCKHH HHH CeJlbCK 0 X 03 flHCTBeHH 0 H MHKpo6HOJ10rHH, C.-rieTep6ypr—riyillKHH 
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UNIKARYON OULEMI N. SR 


Xo3hhh: B3pocjibie acyKH (HMaro) Oulema melanopus (Chrysomelidae). 

Jl0KaJlH3aUHH! KJieTKH 3nHTeJIH5I CpeOTeH KHIIIKH. 

MecTo c6opa MaTepnajia: noceBbi nmeHHuw b KpacHojaapcKOM Kpae. 

BpeMH c6opa: niojib 1986 r., jieTo 1987 r. 

OnncaHHe c t aji h h pa3BHTHH. B UHToruia3Me 3apaaceHHwx kjictok xo35iHHa 
jieacaT HeMHoroHHCJieHHbie crajiHH no3jmeH MeporoHHH. Ohh npejicTaBjiaiOT co6oh 
aMedoHjmwe ojmosmepHwe kjictkh, b UHTonjia3Me KOTopbix bhotw MHoronHCJieHHwe 
PhOocomw h njiocKHe uncTepHbi rpaHyjinpoBaHHOH 3H,aonjia3MaTHHecKOH ceTH. HHorjja 
MepoHTbi o6pa3yiOT uenoHKH, cocTOfliiwe H3 6—8 KjieTOK (3). Pa3Mepbi MepoHTOB ot 
2.5 jio 3.6 mkm, hx Hjiep — 2—2.5 mkm. 06pa30BaHHe cnopoHTOB conpoBoacjjaeTca 
yroJiiixeHHeM KjieTOHHOH oGojiohkh h noflBjieHneM b uHTonjia3Me KjieTOK annapaTa 
TojibipKH (4), ot TpaHC30Hbi KOToporo OTnoHKOBbiBaiOTCfl CTpyKTypw, cojjepacamne 
rpaHyjibi rjiHKonpoTenjiOB, cJiopMHpyioiiiHx nojiapHyio TpyOxy, h, no-BHjjHMOMy, tomojio- 
raHHbie OKaHMJieHHbiM ny3bipbKaM. Hanajio $opMHpoBaHH5i H peiyrrapHOH yKJiajncn bhtkob 
nojiapHoii Tpy6KH h nojiapHoro HKopHoro ancKa xapaKTepH3yeT nepexoji napa3HTa b 
CTajiHio cnopo6jiacTa (5). Pa 3 Mep mojiojjwx cnopodjiacTOB 5—5.4 x 2—2.3 mkm. Ha 
pncyHKe ( 6 ) npeacTaBjieHbi no3£HHe cnopo6jiacTbi — TaK Ha3biBaeMbie «3Be3jRiaTbie 
KJieTKH», xapaKTepHbie jijih yjibTpacTpyKTypHbix onncaHHH mhothx H3yneHHwx bhjiob 
MHK pOCnOpHJIHH. JJe^OpMaUHH o6oJIOHeK 3THX KJICTOK H ruioxafl COXpaHHOCTb BHyTpeHHeii 
CTpyKTypw HBJI5HOTC5I, BepOflTHO, CJieflCTBHCM nepeCTpoeK, npOHCXOJIHIIXHX Ha paHHHX 
3Tanax cnoporeHe3a b oOojiohkc napa3HTa (hjih ero rndejin). Mbi npejmojiaraeM, hto 
npH stom yxymnaeTca npoHnuaeMocTb oOojiohck jxj ia 6ycJ)epHbix h cj)HKCHpyiomHx 
pacTBopoB, hto npHBOjiHT k HepaBHOMepHOMy cacaraio nocjiejmen. B jiio6om cjiynae 
aaHHaa cjiopMa kjictok — sto apTecjjaKT MeTojia 3JieKTpoHHo-MHKpocKonHnecKoro aHa- 
JIH3a, TaK KaK KJieTKH nOJIOdHOH cJ)OpMbI HHKOTJia He Ha6jHOJiaK)TC5I b cbctoboh MHKpOCKOn 
npn npocMOTpe HecjjHKCHpoBaHHoro MaTepnajia. 

3peJIbie cnopw MHKpOCnopHflHH (7, 3) KOpOTKO-UHJIHHJipHHeCKOH cjjOpMW, 2.7— 
2.9 x 1.2—1.4 mkm. Ohh hmciot ojiHHOHHoe 5mpo, Jieacamee Ha rpaHHue Meacjiy cpejmen 
h 3ajmen TpeTHMH cnopw, TOHKyio (60—70 hm) H30({)HJi5ipHyK) nojiapHyio TpydKy, 
o6pa3yK)iixyio 11.5—12.5 bhtkob, pacnojioaceHHwx b ojihh cjioh. Ytoji HaKjioHa nepejmero 
BHTKa Tpy6KH K JUIHHHOH OCH Cnopbl COCTaBJIHCT 55 °. llOJIHponjiaCT COCTOHT H3 

MHoroHHCJieHHwx tohkhx, njiOTHO yjioaceHHwx njiacTHH (70, 72). y 3ajmero nojiioca 
cnopw pacnojioaceHa 3a othh BaKyojib, o6pa30BaHHaa HecKOJibKHMH kohuchtphhcckhmh 
cjiohmh MeM6paH (77). BojiHHCTaa 3K30cnopa ( 8 , 72), tojihxhhoh okojio 100 hm, 
06pa30BaHa JJByMfl CJIOflMH yMepeHHOH SJieKTpOHHOH nJIOTHOCTH, nOKpblTWMH CHapyJKH 
cjioeM aMopcJmoro MaTepnaJia. OHjjocnopa cpaBHHTejibHO TOHKaa h He npeBwmaeT 
50—70 hm (S, 9). 

Peace BCTpenaiOTCfl cnopw OBaJibHOH c|)opMbi (9). Ohh hmciot TaKoe ace CTpoeHHe, 
KaK H KOpOTKO-UHJIHHJipHHeCKHe Cnopbl, 3a HCKJIIOHeHHeM HHCJia BHTKOB nOJiapHOH 
Tpy6KH, paBHoro y hhx 7—9. 

U,HTonjia3Ma 3pejiwx cnop 3anojiHeHa cnnpajniMH ph6ocom (70). H3yneHne BHyrpeHHeii 
CTpyKTypw cnop jiaHHoro BHjia bwhbhjio ejjHHCTBO MeMOpaHHbix CTpyKTyp nojiapHoro 
caKa, nojiaponjiacTa h 3ajmeH BaKyojin, cB5i3aHHbix b ejjHHyio cncTeMy MeMOpaH annapaTa 
3KCTpy3HH, KOTopaa BWBopanHBaeTCH Hapyacy npn BwOpoce nojiapHon TpydKH (Weidner 
e. a., 1995) h 3aKJnonaeT b ce6e ajipo napa3HTa c y3KOH 30 hoh UHTonjia3Mbi (70—72). 
BepoHTHO, nojioOHaa cBH3b xapaKTepHa jijih Bcex MHKpocnopnjiHH, OOTaKO jio chx nop 
OHa He 6wjia npojieMOHCTpnpoBaHa ctojib HarjiHjjHO. Ha pncyHKe (9) bhjiho, hto 
cnoponjia3Ma (ajipo c npHJieacamHM tohkhm cjioeM uHTonjia3Mbi), KOTopaa 6yaeT Bw6po- 
rneHa BMecTe c nojiapHon TpyOKon juia ocymecTBjieHHH HHBa3HH onepejmoro xo3HHHa, 
HBCTBeHHo OTjjejieHa ot ocTajibHon nacra cnopw MeM5paHonojio6HbiMH o6pa30BaHHHMH, 
odbejiHHHiomHMH nojiaponjiacT h 3ajiHioK) BaKyojib. 

JJncjjcjjepeHUHajibHWH jjnarH0 3. K HacToameMy BpeMeHH H3 acyKOB onncaHw 
5 bhjiob MHKpocnopHjiHH pojia Unikaryon , xapaKTepHWMH npH3HaKaMH KOToporo hbjih- 
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XapaKTepHCTHKa MHKpocnopojtHH pojta Unikaryon H3 acyKOB (Coleoptera) 


Characteristics of microsporidians of the genus Unikarion from beetles (Coleoptera) 


Bha poaa Unikaryon, 
aBTOpbl 

Bha h ceMeiicTBo 
2cyKa-xo3aHHa 

JIoKanH3anHa 

napa3HTOB 

XapaKTepHCTHKa cnop 

U. houixe , Toguebaye, 
Marchand, 1983 

Euryope rubra 
(Chrysomelidae) 

MajibnnrneBbi 
cocyjtbi, KH- 
IIieHHHK 

^HiteBHjtHbie, 1.6— 

2.5 x 1.3—1.6 mkm, 

3-4 BHTKa 

nT 

U. euzeti , Toguebaye 
Marchand, 1988 

Mylabris vestita 
(Meloidae) 

KnmeHHHK, acnpo- 
Boe Tejio, Majib- 

nnrneBbi co- 

cyjtbi, Mbimitbi 

^HiteBHjtHbie, 2.22 x 
x 1.38 mkm, 7—9 

BHTKOB nT 

U. matte ii, Toguebaye 
Marchand, 1984 

Nisotra sp. 

(Chrysomelidae) 

Ta xce 

OBajibHbie, 3.72 x 
x 1.96 MKM, 15— 

12 BHTKOB nT 

U. minutum. Knell, 
Allen, 1978 

Dendroctonus fron¬ 
talis (Scolytidae) 

» 

UHJIHHJipHHeCKHe, 

2.3 x 0.9 mkm, 6 

BHTKOB nT 

U. nisotra , Toguebaye 
Marchand, 1989 

Nisotra sjoestedti 
(Chrysomelidae) 

KnmenHHK, xcnpo- 
Boe Tejio 

^HiteBHjtHbie, 

2.03 x 1.66 mkm, 

5-6 BHTKOB nT 

U. oulemi sp. n. 

Oulema melanopus 
(Chrysomelidae) 

KHIIieHHHK 

KopOTKO-UHJIHHJtpH- 

necKHe, 2.7— 

2.9 x 1.2— 

1.4 MKM, 11.5- 

12.5 BHTKOB nT 


IOTCH pa3BHTHe B IipflMOM KOHTBKTe C UHTOmia3MOH KJieTKH X03HHHa, OJtHHOHHbie flJtpa 
y Bcex craflHH xcH3HeHHoro uHKJia, oTcyrcTBHe po3eTKOBHjtHbix cnopoHTOB h o6pa30BaHHe 
OJtHHOHHbIX cnop (cm. TaOjinuy). 

CpaBHHTejibHbiii aHanH3 npH3HaKOB onncbiBaeMoro h paHee H3BecTHbix bhjiob mhk- 
pocnopHjtHH noKa3aji neTKHe otjihhhh MHKpocnopnjtHH H3 KpacHorpyaon nbHBHitbi ot 
jtpyrnx BH^OB. no HHCJiy bhtkob onncbiBaeMaa MHKpocnopnjtHfl bjinxce Bcero k U. matteii, 
OT KOTOpOH OTJIHHaeTCH MeHbUIHMH pa3MepaMH H $OpMOH Cnop, a TaKXCe 3HaHHTeJlbHO 
Gojiee TOHKOH SHflOCnopOH H OTyXCJIOHHOH TOJICTOH 3K30CnopOH. 3 t 0 flaeT OCHOBaHHe 
paccMaTpHBaTb ormcbiBaeMyio MHKpocnopHjmio xax hobbih bh r . 

nojio^ceHHe MHKpocnopHflHH b c h c t e m e. Po,a Unikaryon no cbohm oc- 
hobhwm npH3HaKaM HjteHTHHeH pojty Encephalitozoon , OTJiHHaflCb ot Hero rjiaBHbiM 
o6pa30M hhoh peaKitneH kjictkh xo3HHHa Ha 3apaxceHne — cjjopMHpoBaHHeM napa3HTO- 
(JjopHOH BaKyojin. nosTOMy 6buio npe^jioxceHO paccMaTpHBaTb stot pojt b KanecTBe 
MJiajtmero cHHOHHMa onncaHHoro paHee pojta Encephalitozoon b ceM. Pereziidae (Hcch, 
1986). 3to ceMeftcTBO b jtajibHenineM 6buio pa3jtejieHO Ha Tpn: Pereziidae, Tetramicridae 
h Encephalitozoonidae (Voronin, 1989), c BKjnoneHHeM b nocjiejmee pojta Unikaryon 
Kax MJiajtmero CHHOHHMa. OjtHaKO b nocjiejtHen H3 chctcm MHKpocnopnjtHH (Sprague 
e. a., 1992) stot pojt OTHeceH k ceM. Unikaryonidae Sprague, 1977. 

naTOJiornfl KJieTKH h TKaHeBaa jioKajiH3aitHa. L(HTonjia3Ma SHTepoitHTOB, 
HHB33HpOBaHHbIX MHKpOCnopHJIHflMH, MaJlO H3MeH5ieTC51 RO C03peBaHH5I Cnop ( 14 ). B 30He, 
OKpy^caiomeH KjieTKy napa3HTa, BHjtHbi TpybnaTbie CTpyKTypw (9, 13 , 16 ). HaM He yjtajiocb 
BbiaBHTb cbh 3 h jjaHHbix CTpyKTyp c KjieTKaMH napa3HTa, ojiHaKO no pa3MepaM h 
jiOKajiH3aitHH jtaHHbie CTpyKTypbi HanoMHHaioT TybyjiapHyio ceTb, BbiaBjiaeMyio BOKpyr 
KJieTOK jtpyrnx bhjiob MHKpocnopnjtHH h HHTepnpeTnpyeMyio KaK ceKpeT MHKpocnopnjtHH 
(Darwish e. a., 1989; CoKOJioBa, Hcch, 1997). BoKpyr 3pejiwx cnop o6pa3yiOTca 
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He3Hawrejn>Hbie b cpaBHeHHH c jtpyrHMH BHjtaMH «nycTOTbi» ( 14 , 16 , 17 ), BbBBaHHbie, 
BepoHTHo, 6bicTpbiM o6e3BoxHBaHHeM h yMeHbineHHeM pa3MepoB KJieTKH napa3HTa npH 
co3peBaHHH cnop (CoKOJioBa h jtp., 1988). 3HanHTejibHbie h3mchchhh npoHcxojtaT b 
ajtpax 3apaxceHHbix kjictok: HyKJieoiuia3Ma npocBeTJiaeTCH, a xpoMaTHH KOHueHTpHpyeTca 
DiaBHbiM o6pa30M nojt o6ojiohkoh ajtep. CaMH hji pa HepejtKo ottcchhiotch Ha nepHtjtepHio 
KJieTKH ( 14 ). HacTo 6ojiee MOJiojtbie crajtHH h cnopbi, pa3BHBaiomHecfl b HenocpejtcTBeH- 
hoh 6jih30cth ot fljtpa, o6pa3yiOT BnaHHBaHHfl b ero o6ojioHKe. Y3Kaa 30Ha UHTonjia3Mbi 
KJieTKH xo3HHHa Mexcjty o6ojiohkoh ajtpa h npnjiexameH kjictkoh napa3HTa cTaHOBHTca 
CTpyKTypnpoBaHHOH (75), ojtHaKo KanecTBo npenapaTa h pa3pemeHHe MHKpocKona He 
no3BOJiHK)T 6ojiee jteTajibHo HccJiejtOBaTb 30Hy KOHTaKTa. 

H 3 Bcex H3yneHHbix opraHOB (xnpoBoe Tejio, snnjtepMHC, MajibnHTHeBbi cocyjtbi, 

MblUIUbl) 3apaxeHHbIMH OKa3aJlHCb JlHUIb KJieTKH anHTeJIHH CpejlHeH khuikh - 3HTepO- 

UHTbi. EoKajiOBHflHbie KJieTKH h majtKafl MycKyjiaTypa KHineHHHKa ocTaBajincb cBobojt- 
HblMH OT MHKpOCnopHflHH JtaJKe npH 3HaHHTeJlbHOH 3apaJKeHHOCTH KHUieHHOTO anHTeJIHH 

( 2 , 17 ). 

3nH300T0Ji0THH. B rojtbi HabjnojteHHH 3apaaceHHOCTb nonyjrauHH xcyKOB MHKpoc- 
nopnjiHHMH 6biJia oneHb bbicokoh, jtocTHraa Ha HeKOTopwx nojrax 80 — 95 %. Ha 
cjiejiyiomHH rojt Ha sthx ynacTKax nbHBnua Bcrpenajiacb ejtHHHHHo. BecbMa BepoaTHo, 
HTO MHKpOCnopHJIHH BHOC5IT CyilteCTBeHHblH BKJiajt B peryJlflUHK) HHCJieHHOCTH 3TOTO 
BpejlHTeJlH 3epHOBbIX, CHHXCaH }KH3Hecn0C06H0CTb JKyKOB, B HaCTHOCTH BbI3bIBaa m6ejlb 
3HMyiomHx ocoOen (Cokojiob, 1996). 

flaHHaa pa6oTa nojmepxcaHa rpaHTOM POOH 96-04-48578. 
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BcepOCCHHCKHH HHH C.-X. MHKpo6HOJIOrHH, 

CaHKT-FIeTep6ypr—FlymKHH 189620 


MICROSPORIDIOSIS OF THE CEREAL LEAF BEETLE OULEMA MELANOPUS 

(COLEOPTERA) 

I. V. Issi, S. V Krylova, E. V. Morzhina, Yu. Ya. Sokolova 
Key words: microsporidiosis, Unikarion oulemi sp. n., Oulema melanopus. 

SUMMARY 

The life cycle of a microsporidian from the midgut of imagoes of Oulema melanopus 
has been studied in light and electron microscopes. On the basis of ultrastructural 
peculiarities of spores, host specificity and tissue location this microsporidian is described 
as a new species Unikaryon oulemi sp. n. Spores of this microsporidian measured 
2.7—2.9 x 1.2—1.4 pm on ultrathin sections, are short-cylindrical. They possess one 
nucleus and a polar filament forming 11.5—12.5 coils arranged in one row. The line 
connecting the anterior polar filament rows is tilted 55 degrees to the longest spore 
axis. Polaroplast is composed of thin lamellae. Posterior vacuole seems to be formed 
of concentric membranelike layers. Exospore is c. 100 nm, endospore is 50—70nm 
thick. The spores of oval shape with less number of polar filament coils can be also 
rarely met. Both types of spores have the same internal structure except the number 
of coils. The linkage between of the membrane-like structures of polar sac, polaroplast 
and posterior vacuole are obviously seen on cross sections of the spores. 

Membranes of these organelles isolate the spore nucleus from the rest of the spore. 
All intracellular stages — meronts, sporonts and sporoblasts, possess a single nucleus 
and develop without a parasitophorous vacuole. Tubular structures of two types 
(50—60nm and 30—40nm in diameter) are visible around intracellular stages of 
microsporidians in the host cell cytoplasm. The comparative analysis of the species of 
the genus Unikarion from Coleoptera is given. In the Krasnodar region the extensivity 
of infection of the field populations of cereal leaf beetles with Unikaryon oulemi varied 
in different years from 1—2 to 80—95%%, that might indicate to the participation of 
microsporidians in natural control of this pest. 
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Bmieufca k cmambe Mccu 



CratfHfl pa3BHTH5i MHKpocnopHjiHH Unikaryon oulemi sp. n. h naTOJiorafl KJieTKH xcmHHa. 


/ - KJieTKH 3NHTeJlHH Cpe/IlieH KHLUKH )KyKOB KpaCHOI pyjlOH MbHBHUbl, HHBa3HpOB3HHbie MHKpOCMOpHUHHMH 

(iiojiyToiiKHH cpe3); cuopbi (oiiHiiapiibie CTpejiKH) h CTaiiHH Mepo- h cnoporonHH (iiBOHiibie cTpejiKH); flK — 
npocBeT KHiueHHHKa; AX — ajipa kjictok xo3HHna. 1800 X; 2 — yjibTpaTOHKHH cpe3 nepe3 aiiTepouHT, 
3apa)KeHHblH MHKpOCHOpHUHHMH; CIlopOHTbl (C/7), CMOpo6jiaCTbl ( CB) H cnopbl (C) MHKpOCMOpHUHH JlexaT B 
HeiiocpejicTBeiiiioM KoiuaKTe c kjictkoh xo3«Hna; EK — 6oKajioBHjinaa KJieTKa KHiueHHHKa, — anpo 
napa3HTa, 7 000 X, 3 — ueiioHKa H3 6 no3JIHhx MepoirroB (A/), Kaaciibin H3 KOTopbix conep>KHT no ojuiOMy 



OpoflOJDKeHHe pucyHKa. 

sinpy 5 100 X; 4 — cpe3 wepea panunfi cnopo6;iacT, annapaT ro;ib;i;KM. B oTnoHKOBaBiuHXCH ot 

ceKpeTopHbix (TpaHc) uwcTepH oxaHMJicHHbix nyabipbxax {01 7) jioKa^MsoBaHbi rpaHyjibi rjiMKonpoTenaa, 
(j30pMHpyiomHe cepiiueBHHy noJiapHofi Tpy6xM (cTpejiKH), 33 750 X; 5 — cpe3 nepes cnopo6;iacT; sanaTKH 
nojuipHoro HKopHoro AMcxa {3fl£0, SasajibHOH nacTH nojuipHOH Tpy6xH (7/77), 3ajiHefi BaKyo;iM (33B) y*e 
3aHJi;iM cboh Mecrra. Bhtkh nojiapHofi Tpy6xH (BFIT) c^opMHpoBaHbi JiHuib nacTHHHo, 24 000 X; 6 — 
«3Be3HHaTbie kjictkh» — ncrnHwe cnopo6nacTbi c xapaKTepHOH nnn stoh cranMH cn/ibHOH ae^opMauneH 
KJieTKH; 3^eKTpoHHO-npo3paHHbie ynacTKH — «nycTOTbi» — Boxpyr cnopo6;iacTOB (cTpe/iKM), Mum — mmto- 
XOHApMH K/ieTKH X03HHHa, 14 700 X. 

OcTa;ibHbie o6o3HaHeHHH Taxwe *e, xax Ha 2. 

7, 8 — nponojibHbiH h nonepenHbiH cpe3bi KopoTKO-UHJiHHApHHecKHX cnop, 3B — 3anH hh Baxyonb, 
3HM - saaocnopa, 3K3ocnopa yxasaHa cTpejiKOH, 18 900 X. 

OcTa^bHbie o6o3HaHeHHH Taxwe *e, xax Ha i. 




9 — npoflOjibHbiH cpe3 oBajibHon cnopbi; nojiaponjiacT h 3a;waa BaKyojib coejwHeHbi MeM6paHono;io6HOH 
CTpyKTypofi, FIT — nojiapHaa Tpy6Ka, TC — Ty6yjiapHbie CTpyKTypbi xinaMeTpoM 50—60 hm, 3anojiHaioiuHe 
3jieKTpoHHonpo3paMHbie ynacTKn unTonjia3Mbi b6jih3h cnop h CTazinn pa3BHTna MHKpocnopHjiHH, 20 000 X; 
10 — TaHreHUHajibHbiH cpe3 nepejmero ynacTica cnopbi co ctjjopMnpoBaHHbiM njiacTHHHaTbiM nojiaponjiacTOM 
(77/7) h cnnpajiaMn ph6ocom ( P ) b unTonjia3Me, OKpyacaiomen ajipo; MeM6paHono;io6Haa CTpyKTypa (cTpejiKa) 
coejwHaeT nojiapHbin caK (77C) h o6ojioHKy ajipa cnopbi, 37 000 X. 

OcTajibHbie o6o3HaMeHHJi TaKne ace, KaK Ha 3. 

11 — TaHreHUHajibHbiH cpe3 cnopbi; nojiaponjiacT h 3a;waa BaKyojib oOKanHeHbi b ejiHHyio MeM6paHHyio 
CHCTeMy (cTpejiKa); CKonjieHna MeM6paH b panoHe 3aaHen BaKyojiH, 39 400; 

OcTajibHbie o6o3HaHeHH5i TaKne ace, KaK Ha 3. 

12 — CTpoenne o6ojiohkh cnopbi, cocToamen H3 njia3MajieMMbi 3jieKTpoiiHO-npo3paHHon aiuiocnopbi h 
sjieKTpoHHonjiOTHOH 3K30cnopbi; o6ojiOHKa cnopbi coejwHeHa c 3ajuien BaKyojibio h o6pa3yeT «MnejiHHOByio 
CTpyKTypy» y 3a;uiero nojnoca ajipa, 48 300 X. 

OcTajibHbie o6o3iiaHenHa TaKne ace, KaK Ha 3, 7, 9. 

12a — yBejiHHeHHbiH (fcparMeirr 72 — nonepeniibin cpe3 nojiapnon Tpy6Kn, 90 000 X; 13 — tfjparMeiiT 
9 npn 6ojibiueM yBejinneiinn — Ty6yjiapiibie CTpyKTypbi jinaMeTpoM 50—60 hm b UHTonjia3Me, OKpyacaiomen 
CTajinn pa3BHTna h cnopbi napa3HTa, 42 000 X. 

06o3HaneHna TaKne ace, KaK na 9. 

14 — 3HTepounT, HHBa3HpoBanHbin MHKpocnopnjwaMH; xpoMaTHH ajiep KOHjieHcnpyeTca na o6ojioHKax; 
o6ojiohkh ajiep jjefjjopMHpoBaiibi pa3BHBaioiuHMHca MHKpocnopnjwaMH, 7 100 X. 

OcTajibHbie o6o3HaHeHHH TaKne ace, KaK Ha 7, 2. 

15 — 30Ha KOHTaKTa Meamy ajipoM kjictkh xo3anHa n cnopo6jiacTOM, 40 000 X. 

OcTajibHbie o6o3HaneHna TaKne ace, KaK Ha 1, 2. 

16 — unTonjia3Ma HHBa3npoBaHHon kjictkh xo3anHa, cojjepacamaa Ty6yjiapHbie CTpyKTypbi (TC2) MeHbiuero 
jinaMeTpa (no cpaBHeHnio c noKa3aHHbiMn Ha 9), 30 000 X; 77 — cpe3 nepe3 KniueHHHK, hhtchchbho 
3apaaceHHbin MHKpocnopnxiHaMn; rjia^Kaa MycKyjiaTypa ocTaeTca cbojio6hoh ot napa3HTOB 13 125 X. 

06o3HaneHna TaKne ace, KaK Ha 2. 

Development of microsporidia Unikaryon oulemi sp. n. and pathology of host cells. 



